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(57) [Abstract] 

[Problem] Deviation of reacted fraction cloth is decreased, fuel 
cell of high characteristicis obtained. 

[Means of Solution] Fuel cell, gripping doing electrolyte film 
with fuel electrode, and oxidant electrode theunit cell which 
becomes, through separator sheet, sequential is something 
whichuses laminate which is laminated. It has fuel stream road 
plural in parallel and oxidant flow path plural inparallel for 
separator sheet , at least oxidant flow path 33 runs parallel 
stream road groupof plural which consists of flow path each 
plural in parallel,turning back region a to 5 where main 
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surface of above-mentioned separator sheet isdivided. 
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[Claim(s)] 

[Qaim 1 ] Gripping doing electrolyte film with fuel electrode, a 
nd oxidant electrode becomes theunit cell which, In order to 
supply fuel stream body to above-mentioned fuel electrode 
fromthe fluid supply port to fluid outlet fuel stream road of 
plural in parallel and inorder to supply oxidant fluid to above- 
mentioned oxidant electrode from fluid supply portto fluid 
outlet has oxidant flow path of plural in parallel separator sheet 
which, It consists of flow path oxidant flow path of above- 
mentioned plural theplural group in parallel at least sequential 
in fuel cell which consistsof laminate which is laminated, flow 
path this plural group inparallel, region where main surface of 
above-mentioned separator sheet isdivided each turning back 
fuel cell which designates that it runs asfeature. 

[Claim 2] Gripping doing electrolyte film with fuel electrode, a 
nd oxidant electrode becomes theunit cell which, In order to 
supply fuel stream body to above-mentioned fuel electrode 
fromthe fluid supply port to fluid outlet fuel stream road of 
plural in parallel and inorder to supply oxidant fluid to above- 
mentioned oxidant electrode from fluid supply portto fluid 
outlet has oxidant flow path of plural in parallel separator sheet 
which, At least oxidant flow path of above-mentioned plural 
consists offlowpaththe plural group in parallel sequential in 
fuel cell which consists ofthe laminate which is laminated, 
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dispersing each ground point which, from eachfluid supply port 
of flow path this plural group in parallel is in same distance,to 
main surface of above-mentioned separator sheet, fuel cell 
which designatesthat it arranges as feature. 

[Claim 3] Separator sheet coolant it circulates, it has refrigeran 
t flow path of plural inparallel, refrigerant flow path of above- 
mentioned plural consists of flow paththe plural group in 
parallel, flow path this plural group in parallelruns, oxidant flow 
path region which is divided to above-mentionedseparator sheet 
turning back region which projection is done, fuel cell whichis 
stated in Claim 1 which designates that it runs as feature. 



[000 1] 



[0002] 

*a (1) fccfctf (2) ■e***i*J:5«:Rlt4 t flfei:*o 



^SJSPE : H 2 -2 H + +2 e" 
• - (1) 

P§®&|£ : 2HH2e-+ (1/2) 0 2 -H 2 0 
■-• (2) 
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Pescription of the Invention] 
[0001] 

[Technological Field of Invention] This invention is something 
regarding fuel cell which is used with thefor example electric car 
etc which generates electricity making use of electrochemical 
reaction. Below , with this specification, you have described 
concerning theespecially solid polymeric type fuel battery, but 
it can apply to also phosphoric acid type fuel cell. 

[0002] 

[Prior Art] It is a equipment where fuel cell widely known way, t 
hrough electrolyte,has pair of electrodes, this electrode fuel, 
supplies oxidant to electrodeof other on one hand, chemical 
energy directly converts to electrical energy the fuel and 
oxidant electrochemically by reacting inside battery. 
Depending upon electrolyte there are several types in fuel cell , 
but thesolid polymeric type fuel cell which uses solid polymeric 
electrolyte membrane for electrolyte as fuel cell where 
recentlythe high output is acquired, is observed. When oxygen 
gas is supplied to oxidant electrode, current being removed 
fromthe external circuit, kind of reaction which is shown with 
thebelow-mentioned chemical reaction scheme (1) and (2) 
causes hydrogen gas, in for example fuel electrode. 

Cathode reaction : H2-»2 H+ +2 e- * * (1) 

Anode reaction : 2 H+ +2 e- + ( 1 12) 02 -> H2O * * (2) 

[0003] When this reaction occurs, hydrogen becomes proton o 
n fuel electrode,accompanies water and moves through 
electrolyte body to on theoxidant electrode, reacts with oxygen 
on oxidant electrode and causes water. Therefore, as 
description above, supply and discharge of reactive gas andthe 
removal of current become necessary in driving fuel cell. 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation. ESTA cannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.4 



[0004] mnmmt^m^w^'t t tnz s nxt 

— 1 6 1 2 7 0-5HHS, ftffifflS 8— 1 6 1 2 6 9-S§-'i>$gfc 
<fc^lB¥3 — 2 06 7 6 3■§-^lC^$^^rL^S o 0 6 it 
% ^5JI3_2 0 6 7 6 3-^^i37F$tlTO^^S?l!llr 



[0005] H7I4. ±IEB6l3*Lfc**«ai=*5lt*-b 
/<U--5rSa)±ii**t-BWBH-e*y."lSlTH6S»fflLT 
BMirfft. BP**, 2 0f4-tr/<u— **10>±SB5. 2114* 

i4-b^b-*ai i=»***i»b«t LrasftSflMs-rsit 

4 14*»*ttl6-r 2 5l4«»S*Ul'r4fcft 
(D**HifflP-e'ft« 0 ftfc\ ±Eir/<U-*«K 2lzfcl* 
TI4. ±a®2 0^9]oT^fi£$tlfc, : gi:ma3. 4lzH£ 

1 tfmtfiZ 



[0 0 0 6] BIT, ±IE«»4*»a)»^*±EH6fecfct;B 
7*fflL^TttW-r«. $lE1©KfcS!ltKtftP2 2«fc 

y*J6**ifcil**XI4. 3feffLT36ftattOKfc»St»1 
osaoTKfl:fflM3l=ttlft*ti. **#XI4. ± 
CIWtfflfcH«l=. «»#^Stt»l 1 *y»Mt«4l=ttl& 

$ti^ 0 cot*. mmnm3 twMnm4i*m%mzft 
»-e»«s*ir^*a>if, MfcJB«a3«tfi4±Efcs}tsit 
a (2) o>fiit*«4i:. iMb«*^a*i ojiot*^ 

#xi:*3&«iMbJB»HlP2 3I=»dJS*i*. *fc. ccDt^ 

K»«a4«tfi4±Efc*fijta (i) a>fi**<£i:. 

It#XI4H«l=llB»*XSt»1 1 SaCT«»*ttJP2 5 J: 

aS3. 4fr&K£ftfiP#2 1 S«SLT-b/<U-4t«1 
, 2*ffioT3lE*i4o 



[0 0 0 7] 014. H7l=*1-«fe5l=, -fe/<U 

3IE*1 OfcHHL *»a>jtl=fcoTL*ft 0 ±E*»«a-CI4 



[0004] As current is removed from fuel cell, separator sheet whi 
ch circulateseflficiently, has been shown gas and water in for 
example Japan Unexamined Patent Publication Showa 58 
-161270 disclosure , the Japan Unexamined Patent 
Publication Showa 58-161 269 disclosure and Japan 
Unexamined Patent Publication Hei 3- 206763 disclosure. As 
for Figure 6, conceptual of unit battery in fuel cell which is 
shownin Japan Unexamined Patent Publication Hei 3- 206763 
disclosure it is a sectional view in order to explain constitution, 
as forthe 1, 2 separator sheet of electrical conductivity, as for 
3 as for oxidant electrode and 4 as for fuel electrode and 5 it is 
a electrolyte body whichuses solid polymer of for example 
proton-conductive in figure, unit cell 6 is formed the electrolyte 
body 5, due to oxidant electrode 3 and fuel electrode 4. 

[0005] As for Figure 7, it is a explanatory diagram which shows 
top surface of separator sheet inthe fuel cell which is shown in 
above-mentioned Figure 6, it jointly usesthe Figure 6 below and 
explains. Namely, as for 20 main surface of separator sheet 1, 
as for 21 asfor oxidant supply port and 23 where electrode 
support portion and 22 whichsupport electrode 3 in separator 
sheet 1 are formed by separator sheet 1 and supply theair as 
oxidant oxidant outlet in order to discharge air, as forthe 24 
fuel supply mouth which supplies fuel, 25 is thefuel outlet in 
order to discharge fuel. Furthermore , shaving main surface 20 
regarding above-mentionedseparator sheet 1 , 2, respective 
oxidant flow path 10 and fiiel stream road 1 1 are formed by 
thespace which is surrounded in slot and electrode 3, 4 which 
wereformed. 

[0006] Below, operation of above-mentioned fuel cell is explain 
ed making useof above-mentioned Figure 6 and Figure 7. 
oxygen gas which is supplied, in parallel, passing by oxidant flow 
path 10 of theplural which it runs, is supplied by oxidant 
electrode 3 from oxidant supply port 22 of the separator sheet 
1 , on one hand, hydrogen gas, in same way as above- 
mentionedoxidant, from fuel gas passage 1 1 is supplied to fuel 
electrode 4. Because this time, oxidant electrode 3 and fuel 
electrode 4 are connected to electricalwith outside, on oxidant 
electrode 3 side reaction of above-mentioned chemical reaction 
scheme (2)occurs, it passes by oxidant gas stream passage 10 
and unreacted gas and water aredischarged in oxidant outlet 23. 
In addition, this time on fuel electrode 4 side reaction of above- 
mentionedchemical reaction scheme (1) occurs, unreacted gas 
in same way means with to be dischargedfrom fuel outlet 25 via 
fiiel gas passage 1 1 . electron which is acquired with this reaction 
flows passing by theseparator sheet 1, 2, via electrode support 
portion 21 from electrode 3,4. 

[0007] As for oxidant flow path 10, as shown in Figure 7, cross 
section is formed by theaccordion shape in one surface of 
separator sheet 1 , has become slot of plural inparallel. In 
addition, also fiiel gas passage 1 1 similarity to oxidant flow 
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path 10, has become theslot of plural. With above-mentioned 
fuel cell, it discharges water whichincreasing, as it promotes 
scattering of gas which is necessaryfor reaction by making 
boundary film thin, generates gas flow rate with the oxidant 
electrode by taking long with gas stream passage as bellows type, 
efficiently. 

[0008] In addition, as shown in Figure 8 which is a oblique view 
of separator plate whichis shown in Japan Unexamined Patent 
Publication Showa 6 2-40169 disclosure, dividing region 
completely, also devicewhich forms bellows flow path was seen. 
Furthermore , as for in the diagram and 7 as for thegas 
separation plate , 8 and 8a as for slot , 9 and the9a it is a rib. 
With this method, it was decided that inlet and outlet of 
onefluid monopolize essentially entire region of edge length of 
one of separator plate, theother fluid to take, there was a 
deficiency which becomes difficult. 

[0009] In addition, like Figure 9 which is a oblique view of separ 
ator sheet which isshown in WO 96/20510 also flow path 
which turns back parallel stream road inthe simple is thought. 
Furthermore , as for in the diagram and 71 as for air line and 
72 fuel supply mouth, as for 73 as for air supply port andthe 
74 as for air outlet and 75 it is a fuel outlet 

[0010] 

[Problems to be Solved by the Invention] But, with above-menti 
oned conventional separator sheet, with region where density 
ofthe fluid which flows is high reaction is promoted flow path, 
with theregion current density becomes large, can see deviation 
in current density, butwhat we are not considered concerning 
deviation of current density, thesubstantial reaction surface 
area decreasing with deviation of reaction, there wasa problem 
that characteristic decreases. 

[001 1] As for this invention being something which can be don 
e in order tocancel this problem, it decreases deviation of 
reacted fraction cloth, itdesignates that fuel cell which can 
acquire high characteristic is offeredas objective. 

[0012] 

[Means to Solve the Problems] Relates to this invention as for f 
irst fuel cell which, gripping doing electrolyte film with fuel 
electrode, and oxidant electrode becomes theunit cell which, In 
order to supply fuel stream body to above-mentioned fuel 
electrode fromthe fluid supply port to fluid outlet fuel stream 
road of plural in parallel and inorder to supply oxidant fluid to 
above-mentioned oxidant electrode from fluid supply portto 
fluid outlet has oxidant flow path of plural in parallel separator 
sheet which, It consists of flow path oxidant flow path of above- 
mentioned plural theplural group in parallel at least sequential 
in fuel cell which consistsof laminate which is laminated, flow 
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path this plural group inparallel, region where main surface of 
above-mentioned separator sheet isdivided each turning back it 
is something which runs. 

[0013] Relates to this invention as for second fuel cell which, gr 
ipping doing electrolyte film with fuel electrode, and oxidant 
electrode becomes theunit cell which, In order to supply fuel 
stream body to above-mentioned fuel electrode fromthe fluid 
supply port to fluid outlet fuel stream road of plural in parallel 
and inorder to supply oxidant fluid to above-mentioned oxidant 
electrode from fluid supply portto fluid outlet has oxidant flow 
path of plural in parallel separator sheet which, At least oxidant 
flow path of above-mentioned plural consists of flow paththe 
plural group in parallel sequential in fuel cell which consists 
ofthe laminate which is laminated, dispersing each ground point 
which, from eachfluid supply port of flow path this plural group 
in parallel is in same distance/to main surface of above- 
mentioned separator sheet, it is something which itairanges. 

[0014] Relates to this invention as for fuel cell of 3rd which, In 
above-mentioned first fuel cell, separator sheet coolant it 
circulates, ithas refrigerant flow path of plural in parallel, 
refrigerant flow path of theabove-mentioned plural consists of 
flow path plural group inparallel, flow path this plural group in 
parallel runs, oxidant flow path theregion which is divided in 
above-mentioned separator sheet turning back theregion which 
projection is done, it is something which runs. 

[0015] 

[Embodiment of Invention] Fuel cell of main embodiment of e 
mbodiment 1 . , gripping doing electrolyte film withthe fuel 
electrode, and oxidant electrode is something which uses 
laminate whichthrough separator sheet, sequential laminates 
unit cell which becomes. In above-mentioned separator sheet , 
To fuel electrode fuel stream body is supplied fuel stream road 
of plural inparallel from fluid supply port to fluid outlet, supplies 
oxidant fluid to theabove-mentioned oxidant electrode provides 
oxidant flow path of plural in parallel fromthe fluid supply port 
to fluid outlet, but for example above-mentioned fuel stream 
road inthe one surface of separator sheet, above-mentioned 
oxidant flow path in other surface of theseparator sheet, or 
respective flow path is provided in separate separator sheet. 

[0016] In above-mentioned separator sheet, at least oxidant flo 
w path of theabove-mentioned plural, it is not serpentine to do 
as flow path the one group in parallel, dividing into group of 
plural which consistsof flow path each in parallel plural, region 
where main surface ofthe separator sheet is divided each turning 
back it is something which runs. In other words, dispersing 
region which possesses same reacted amountwith each ground 
point , namely same fluid concentration which from each fluid 
inlet of theparallel stream road of above-mentioned plural 
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group is same distance, tothe main surface of above-mentioned 
separator sheet, it is something which it triesto disperse reaction 
by arranging. 

[001 7] As for Figure 4 with sectional view of laminate of fuel ce 
11 of first embodimentof this invention, as for in the diagram 
and 6 as for unit cell and the39 as for fuel stream road and 
separator sheet and 40 which providethe refrigerant flow path 
on each surface as for separator sheet and 33 which providethe 
oxidant flow path as for oxidant flow path and 43 fuel stream 
road, as for the53 it is a refrigerant flow path. 

[0018] Figure 1 and Figure 2 and Figure 3, each fuel stream tre 
ad of separator sheet which is used for theabove-mentioned fuel 
cell, are top view which shows oxidant flow path surface and 
therefrigerant flow path surface which let flow for example air, 
Figure 3 which shows refrigerant flow path surface is theback 
surface of separator sheet which provides fuel stream tread 
which is shown in the Figure 1 . in the diagram , As for 26 fuel 
supply mouth, As for 27 fuel outlet , As for 41 fuel stream road 
side main surface , 42 touches with anode electrode surface 
electrode support part , As for 43a to i fuel stream road in 
parallel, as for 45 as forthe hole and 46 which penetrate shaft 
confluence part of thefluid, as for 24 as for oxidant supply port 
and 25 as for theoxidant outlet and 3 1 oxidant flow path side 
main surface , as for 32 as for theelectrode support part and 
33a to r as for oxidant flow path and 28 in parallel as forthe 
refrigerant supply port and 29 as for refrigerant outlet and 51 
refrigerant flow path sidemain surface , as for 53a to j it is a 
refrigerant flow path in parallel. 

[0019] Next and concretely this embodiment is explained. As s 
hown in Figure 1 to 4, with this embodiment in one surface 
fuel stream road the sequential laminating separator sheet 40 
and unit cell 6 which have oxidant flow path surface whichlets 
flow separator sheet 39 and for example air which provide 
refrigerant flow path, in theother surface , it formed fuel cell, 
electrode support part, with rectangle of horizontal direction 
20 cm and perpendicular direction 11 cm, has provided 
thesupply port and outlet of each flow path on side edge side of 
electrode support part. In addition, hole 45 and fuel confluence 
part 46 which penetrate shaftfor 2 place tightening to 
electrode are allotted. 

[0020] Each flow path, it is a slot which is provided by shaving 
surface ofthe for example separator sheet, from fuel supply 
oral 26 region p to confluence part 46, parallel streamroad 43a 
to i of 9 book becoming simultaneous, serpentine doing,it runs 
fuel streamroad and, (With shaft 45 portion which fragment is 
done you exclude), region q to outlet 27, parallel stream road43j 
to 1 which decreases number in 3 of 1/3 serpentinedoing from 
confluence part 46, it is running, ( Figure 1 ). 
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[002 1 ] From oxidant supply port 24 parallel stream road 33a t 
o r of 1 8 is running oxidant flow path,to outlet 25, region a of 
4 which divides 3 normal of theshaft center line and electrode 
support part center line into boundary, parallel stream road of 
plural groupwhich in p, y and 8 diverges in 4 (43a to d), 
the 5 (43e to i), 5 (43j to n) and 4 (43o to r) serpentine does 
electrode support part and is flowing Figure 2 ). 

[0022] From refrigerant supply port 27 parallel stream road 53 
a to j of 1 0 is running refrigerant flow path,to outlet 28, region 
a of alrrost same 4 as oxidant flow path, theparallel stream 
road of multiple group which in P, yand the5 diverges in 2 
(53 a, b), 3 (53c to e), 3 (53f to h) and 2 (53i and j)does and 
is flowing serpentine ( Figure 3 ). 

[0023] You explain concerning operation. On fuel stream road 
side, as for groove 43a to i, as for groove 33a to o of electrode, 
the region p becoming simultaneous excluding branch of part 
shaft partamount, we are flowing to confluence part 46, also 
after of confluence part 46 flow path 43j to lof 3 becoming 
simultaneous, is running region q. for example 43c among these 
even with when closed breath it does, as for thecurrent 
distribution inside region p cover is done with electrode which 
theflow path 43b and 43d which proximity are done govern, 
deviation of thecurrent inside region does not occur for most 
part. 

[0024] On one hand, On oxidant flow path side, From oxidant 
supply port 24 until oxidant outlet 25 current density with 
upstream portion to l/3(It measured separately with test 
equipment which connects unit cell result) has become 20 % 
large from supply port 24 in comparison with thecurrent 
density of downstream, but because with this embociiment, 
upstream portion isdispersed to region of 4, deviation of 
current density was eased,by comparison with case where it did 
not divide, cell voltage withthe current density 500 mA/cm2 
improved 10 mV. 

[0025] Furthermore, as shown in Figure 4, when laminating, as 
descriptionabove in order to agree with region of region a to 
8 of oxidant flow path whichwas formed, region a to 8 of 
refrigerant flow path which coolant circulates to theseparator 
sheet 39 to similar to description above was provided. In this 
case, refrigerant flow path and portion to which because it 
flows, the heat emission concentrates region which is divided in 
same way as theoxidant flow path was cooled in effective, 
deviation of temperature of in-planedecreased 2 °C, cell 
resistance decreased also 10 mC2cm2, characteristicimproved 
furthermore 7 mV. 

[0026] As above explained, because with this embodiment each 
flow path chart hasdone entirety of electrode surface, either 
one of flow path in parallel to dowith when closed breath it does, 
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as for movement of current distribution with theentire surface 
almost complementary in uniform In addition, it is dispersed 
alongside region which region wherethe current density 
becomes large divides oxidant flow path. In addition, because 
also refrigerant flow path is divided in same way as theoxidant 
flow path. Attendant upon electrode reaction it is possible to 
cool alongside regionwhich heat emission is done. In other 
words, with this embodiment heat emission region dispersed to 
oxidant flow path region whichis divided by normal , it dispersed 
also cooling region to similarregion, by feet that portion which 
heat emission concentrates iscooled in effective, deviation of 
temperature of in-plane decreased, itdecreased also cell 
resistance and effect which property improvement is 
doneacquired. 

[0027] Furthermore, because with this embodiment confluence 
part 46 was provided in thefuel stream road, flow path of part 
doing closed breath, fuel where thehydrogen concentration 
immediately before confluence part had become dilute, fuel 
andby feet that confluence of other separator sheet it does, 
hydrogen concentration theaveraging was done again with 
confluence part 46 and with region q of downstreamthe other 
laminated part it was possible from confluence part almost to 
have thecurrent distribution of same extent. 

[0028] Furthermore, with this embodiment coolant was explain 
ed concerning whenthe separator sheet which has refrigerant 
flow path which circulates is jointly used, but itis not something 
which is limited in using separator sheet which has the 
refrigerant flow path. 

[0029] Furthermore, as for this embodiment it formed with ther 
moplastic resin of carbon-containing,but you can expect effect 
of similar moldability improvement even withthe thermosetting 
resin like phenolic resin. 

[0030] Embodiment 2. Figure 5 is top view of surface 31 which 
provides, oxidant flow pathof separator sheet of second 
embodiment of this invention, electrode support part, with 
rectangle of horizontal direction 20 cm and perpendicular 
direction 1 1 cm, has provided thesupply port and outlet of each 
flow path in same way as embodiment 1 onside edge side of 
electrode support part, but pore is not allotted inside the 
electrode support part 32. From oxidant supply port 24 
parallel stream road 33a to p of 1 6 is running oxidant flow 
path,to outlet 25, region ocof 4 which divides electrode 
support part with thehorizontal line, at a time 4 branch parallel 
stream road of plural group(33a to d, 33e to h, 33i to 1 and 33m 
to p) serpentine doing in (3, y and 5 is flowing, unshown, 
slot of 8 in parallel serpentine doing theentire region from fuel 
supply oral 26 to outlet 27 in Figure 1, it isrunning fuel stream 
road slot, unshown, from refrigerant supply port 28 parallel 
stream road of 12 is running alsothe refrigerant flow path slot 
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to outlet 29 in Figure 3, region a of almost same4 as oxidant 
flow path, in p, y and 8 diverges inat a time 3 and is 
flowing. 
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[0031] Concerning operation, it is almost similar to embodime 
nt 1, but with thisembodiment heat emission region dispersed to 
oxidant flow path region which is divided by horizontal line ,it 
dispersed also cooling region to similar region, by feet that 
theportion which heat emission concentrates is cooled in 
effective, deviationof temperature of in-plane decreased, it 
decreased also cell resistance andthe effect which property 
improvement is done acquired. 

[0032] In above-mentioned embodiment, while flow path turnin 
g back each regionof separator sheet, serpentine it does 
reacted fraction fabric condition can be adjustedappropriately, 
but by adjusting direction etc of serpentine. 

[0033] 

[Effects of the Invention] As for first fuel cell of this invention, 
gripping doing electrolyte film with fuel electrode, and oxidant 
electrode becomes theunit cell which, In order to supply fuel 
stream body to above-mentioned fuel electrode fromthe fluid 
supply port to fluid outlet fuel stream road of plural in parallel 
and inorder to supply oxidant fluid to above-mentioned oxidant 
electrode from fluid supply portto fluid outlet has oxidant flow 
path of plural in parallel separator sheet which, sequential in 
fiiel cell which consists of laminate which is larninatedputting, 
At least oxidant flow path of above-mentioned plural it consists 
of theflow path plural group in parallel, flow path this plural 
group inparallel, region where main surface of above-mentioned 
separator sheet isdivided each turning back being something 
which runs, there is aneflfect that it is possible to put out 
characteristic where deviation of the reacted fraction cloth is 
little, is high. 

[0034] As for second fuel cell of this invention, gripping doing 
electrolyte film with fuel electrode, and oxidant electrode 
becomes theunit cell which, In order to supply fuel stream body 
to above-mentioned fuel electrode fromthe fluid supply port to 
fluid outlet fuel stream road of plural in parallel and inorder to 
supply oxidant fluid to above-mentioned oxidant electrode from 
fluid supply portto fluid outlet has oxidant flow path of plural in 
parallel separator sheet which, sequential in fuel cell which 
consists of laminate which is larninatedputting, At least oxidant 
flow path of above-mentioned plural consists of flow paththe 
plural group in parallel, dispersing each ground point which, 
from eachfluid supply port of flow path this plural group in 
parallel is in same distance,to main surface of above-mentioned 
separator sheet, being something which itarranges, there is an 
effect that it is possible to put out characteristicwhere deviation 
of reacted fraction cloth is little, is high. 
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[0035] As for fuel cell of 3rd of this invention, In above-menti 
oned first fuel cell putting, separator sheet circulates coolant, 
refrigerant flow path of plural in parallel to have, refrigerant 
flow path of above-mentioned plural consists of flow path 
pluralgroup in parallel, flow path this plural group in parallel 
runs, the oxidant flow path region which is divided in above- 
mentioned separator sheet turningback region which projection 
is done, being something which runs,deviation of temperature of 
in-plane decreases, it decreases also the cell resistance and there 
is an effect that characteristic improves. 
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[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a top view of fuel stream tread of separator shee 
t which relates to first embodiment ofthe this invention. 

[Figure 2] It is a top view of oxidant flow path surface of separ 
ator sheet which relates to first embodiment ofthe this 
invention. 

[Figure 3] Itisatopviewofrefrigerantflowpathsurfeceofse 
parator sheet which relates to first embodiment ofthe this 
invention. 

[Figure 4] fe It is with sectional view of laminate which relates t 
o fuel cell of thefirst embodiment of this invention. 

[Figure 5] It is a top view of oxidant flow path surface of separ 
ator sheet which relates to second embodiment ofthe this 
invention. 

[Figure 6] Conceptual of unit battery in conventional fuel cell i 
t is a sectional view in order to explainconstitution. 

[Figure 7] It is a explanatory diagram which shows top surface 
of separator plate in conventional fuel cell. 

[Figure 8] It is a oblique view which shows constitution of conv 
entional separator plate. 

[Figure 9] It is a oblique view which shows constitution of conv 
entional separator plate. 

[Explanation of Reference Signs in Drawings] 

1 , 2 , 39, 40 separator sheet ,3,4 electrode , 5 electrolyte 
film, 6 unit cell , 1 0, 1 1 gas stream passage , 24 oxidant 
supply port and 25 oxidant outlet ,26 fiiel supply mouth, 27 
fuel outlet , 28 refrigerant supply port , 29 refrigerant outlet 
and 33 oxidant flow path , 43 fiiel stream road, 53 
refrigerant flow path . 
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[Figure 4] 
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[Figure 9] 
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